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The Columbia mine area in Crittenden County, Ky., was the site of
the first mining operations in the western Kentucky fluorspar district.
Development of the area begen'in 1835 when Andrew Jackson:sk *aﬂi“mining
lead ore for its silver content. .The ares has.since:supy 2
- mines’gnd meny prospecbs ‘that “have produced fluorsper:as’
.- Binc: oresy Most. of the fand 'i% owned by: 'ch;e -Krajgse . %tata par
. the Mary.Belle. prope#by lies within the drea. mgpped..~
-; -big: pnd: Mary: Belle wérlnngs are [ov- ina@ctive, sma mrk 1& mw,émeﬁ‘

n rantly akit snialler*mmee. At ’

i

Limestonea. sands’waes. and shales of the Meramee- and Wmﬂps

++of Migsissipplah age are’ exp&sed on' the.surface and:in:the und und -
workings. . One: tempi e’ dike trends northwestward: across the ‘ayes;
8 pa::allel intrusive is repcrted The relatively flat-lyizg

mentary. racks -ars:-biokey into a mosaic of . fanlt Dlocks; -lr general one”
‘set of faults strikes N:*20° E. and the other set N. 200 w’ Qf tha 12

fanlte that were m?pgd i;x the areg,. . are nOWH: t;r bermizie
i ~*._., gty prerend e g el okl
e T oxeirbodl of aré- malnly fisaure fillmga,a;mtvam :samm es the -

aﬁdacent wil): rotk whs tepiaped) ' Vein widths_ pasge-frem:6:inches to 12' 3
feet. THe gre consists principally of fluorite,; sphalerite; end gelena
in"a-gangae of calcite and | brecciated. limggtone:; Mosk-of:the Sre. 'be}mr
:the oxidizéd 26ie’{d s fine-gz* ned ‘mixture that- can-be sapavhted only-

by selective f];otation o Much 6t the ﬂu@:”spar mined in the a:-ea has -

*/ Accompamed by three illustraxions e
- Plate 12\ Property agsemblage in thﬁ Columbm mm area* .
R "2, Preliminary. asologic and tapogpaphir: w of ‘bhe» ..
Shipoee v . Columbis mine abea, . : .
: G-l ORUFES 3" Workings’ on the Gelumbia mining propert.y. -4:‘--' L
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come from residual deposit& in thé& éverbur

produced has come fraém suithsonite: depnsi&g

2 ‘:;1

U

sphalerite at shallow deptha.

At least 35,000 tons of orwhas been o
the Mary Belle. -An additional 65,000 to 7
the Mary Belle workings parts of which are
though measured reserved gre egligible,:
cipal mines on the Columbia property is o8
and more than 20,000 tons of ore are infe
These reeerve‘figurea 8o 'Hot.inglude an e
erty.

AT
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Faul'cs crossing the area total more

about 15 percent of this length has been p
feet, and half of the totel length ig unpre
atxvely small amount of exploration|that
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faulted area, the production record is good.

the unexplored parts of the faults can re
new ore bodies.

54 4‘.‘_“ .

’Ihe G&lumbian mme ef.vga ns a tr t abo
cinity: of the:fleluwrbia mae. . ea

- of: the .- Marys Belle.Sheftiramd. approximate .
. Codymbia shafitic:: The: land helongs mainly to:
wialso part of’ the Mary. Belle-property . and-
- Jxey end Old Jhin properties.. (See pl. 1).

The Columbia mine area is 43 miles we
:is; reached by travelling west from Marion
60::t0 ‘a point. 2.4 miles from the Marign
- eled road turning off north from ‘the hi
- Which is 3. miles farm&r northwes
‘L‘he edrarea ds con;plexly £¢ulted
No 3k Mﬁmdm Spring: faulti onithe ea
11 in this report) on the west.= en of
- ére: knmn fﬁmmevmimralmed:.. S
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and most of the zinc ore
fomed by the alteration of

roduced from mines other than
,000 tons has been mined from -
thin the maspped area, A4l-
cated ore in the three prin-
imated to total 10,000 tons,

d at the Columbia mine alone.
sate for the Mary Belle prop-

TRICG ST pAN

2% miles in length Only
ospected below a depth of 50
ected. In spite of the rel-
been done in this complexly
Systematic prospecting along
onably be expected to reveal

SO 5 el ‘;'.L: ﬁ:i’ﬁ'
Vo b tgmomarn v

b half(e. mile-fsquare m the vi-

ed: extends mearly- 700 feet south
:Ahe-same -diatance north of the

.the Krausse: #ptate but includes

1 -extensions of the Klpndike,

thonee,. .. At- that place a grav-
provides: acce‘s‘s js,o:;'the area,
;:wlq, SRS

u( fop) e

1ie,& bp&m&a Weller' s faults

- anth, Now;: 59 Qfaﬂ,ts Nos. 6 and
the faults cross:.ng the area
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study of the Kentucky-&llmoxs dlstmct fon-the putposedf: encouraging the
development of - fluorspar reéerves and suggésting»—f aVoi‘ab]:e areas for fu-
ture exploration. . .. T ,

o ~

The area ‘was by @, C, Hard.:m, Jr. ‘W?‘H Hask, and, R D, Trgse
from July 15 to. 30, 5’&3 *'Ihe geology and’ unéergroxmd workings were stud-
*:.:Led by G. Hardln, 2 5 at various times Dbetieen: July and. Novembeﬂ 139’43
ngto_z;x of mlni_x_xg __13 ____e_ _a;‘__g f--The Colxxn’bisa mmef ia proba.’bly »the
oldest mine in the western Kentucky fluorspar district. =Im 1835 Andrew .
Jackson sank a shaft near. Hurricane cregk and southeast of the present Co-
lumbia shaft, - In. 186;:1 ar .186% the mine wes pirchssed: By the Columbia Sil-
.ver Mining Co.. .The main shaft was nearly 80 feeft’décp Bub ng drifts. had.
been driven in 1873 or 1874 when ‘the mine was ledded to Hxlliday and -,
Green, of .Cairqg.Ill.. . Halliday and Green worked the mine 15 months, drlft-
ing Y0 qr:U5. feet southwestward on the 50-foot’ leveI. ‘Thie drift-is said
to be:on the-vein.. Henry, James, and Tom Glass ‘thén’tock essoption-on-the
property, -retimbered the old shaft and sank to to d depth ‘6f ‘absut :85.feet,
and-.drifted for a short distance on the 80-foot level. 'IA"1876:Page and .
Kransse of: St Louis bolight out the Glasses, deepened the ' shaft ,-and drifted
. on’ the 80-foot-level for. some distance both northeast and: southwest along
the Columbia famlt; and southeast alongz the Barelh Fimlt: - The pig dead:
that: Page: and Krausse produced was hanled to the Chio’ Ri¥er at Fords: Ferry
for shipment, These operations were discontimied ‘in’ 1877 owing to & ‘de-
cline in the value of lead. The property is owned at’ present by the -
Krausse estate of St Lou:.s, Mo.

‘ In 1899 Blue and Nunn leased the propert,x/ from Page and Krausse.

The lease was sold in 1900, t6 the Western Kentucky Mmlng Co., who cleaned
out the old mine, sank the shaft to a depth of 135 féet, and did some work
at.that-level ;but was.forced o abandon the mine ‘because of water. The
.Columbia;Mining. Co. operated.the mine on the 135-foot level during 1902
and 1903, In:1906-the mining rights were acquired by John D, Dresher, who
assigned them to the Southern Lead and Zinc Co. in 1907, After a short
.pemod of: Operatlon, this congpar;y closed the mme, and. it was not operated

agaln unt;.l WYLy o o
e ﬁeveral shgllpw shafts (wars “sank on the Epreka vein (fault No. 9) y
priorto: 19004 - The. Dresher. opén tut on this vein was examined by Smlth—/
in 1903. -Most of..the,, Lore removed consisted of smithsonite containing
galena and some* fluomte, e

L
R .
"
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- 3/ History prior to 1903 ‘sbstracted from UlI‘lCh E. O., and Smitvh
W, 'S; 7., The lead; zinc, and fluorspar deposits of western Kentucky:
y "U S Geol‘ Survey. Prof .:Paper 36, pp. 169-176, 1905. RRTI

L

)4/ Ulrlch, E O., and Smmth, W 8. T., ap. c1t., p. 175.
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.. _The.Mary, Belle mine wa ppened 1in }991 and was worked intermittently
until 1930.. ,Apprnxmatply 20,,9 0] t’cﬁr;s oF 'ore’ - ibdhly fiubrspar, was re—
moved through the Mary Bells shaft.’ VEine' in ¥ Mupy Bellé fault (No,: 3)
and in fault No, 5 were worked to a idepth of 350 feet, Krom about 1920:-
$9.1925, the Krausse estate was under lease to the Aluminum Ore Co.,
owners. of the l'iary Bene prqgel‘ty.wﬁgar 4 t@%erem;on of - the diRe and
_fault.No. 4,:thig e tHE RECK“SKaift <to & ddpth: of 100 feets ¢, .
Some driftine was done, and TocAl Hinkrs- reported -that - flnorspar averaging
1 foot -in width ,was .found, ,This gbservati
of some( fluorspar on 1; B&ump

Dl -

Since 3,93q Tapy R ;,iby shafts have ‘b.eﬁ *amwﬁm foults in: the
area by-variops nﬁ;‘V,, Ier and companiesi ©-Thé totélquantitysof: flgor-
sPar ore rpmevgé,-bg+ 'che operatﬁons praba 154 ;

In 1937 Mf»,. g ”"c;gesé\’ieasea i CoLibia probiity £reh §be coco

xrausse ang, m {east 15 now held byl hitewahy Xy Giofusbes. In ..
_4AsuL. pa;'t :ue ‘propé: “f'tv alorfg the Columbi (Nog:&): and: Burekes (Nox 9)03
faults. was. 61 l,efxss tq P, Davidson (seg plﬂ‘ )Y v reopened the oy
o ‘Oo;wub ridne, by, ai & new shaft {6 the veitl, #Mriz Bavidson. beeaanq;
;,ass:ocm.ted 8 Esqq&en;tiy Yith 4he Covod Mindrals’Carparatidn, and the ..
lease wae ggpigned t4’ that"qrgahiza ion, - Operet boris ftheough -the; Jav:pdmn

shaft were scL onﬁinu -4 December | 19U pna'mg the ingtallation of new
equipment., Total prodﬁcfr{on Of -flaerspar, jzink; ap&da@a&* ore fnom the.
Columbia mire probably dB&6 et exci eﬂ 1'0 0od baneo Af:-;-:c.,x C

rv\rn ry Wt Vg oy

- xf.n“f T

In 1937 part of the property aiong f' 8. Nos, : and 5 wes 1easad
to the Craighead Bros. (see pl, 2), who arq working faults Nos. L and ua
~ froma shaft 150 feet deep in fault‘igo,f“ha‘ -S4 gnell -shaft on fault Yo, 5
is worked- 1ntermi’ctently by the Cra :'_bs_.-(g,i. i

: The Cored Minerals Corporation is now con&wting mining operations
at a depth of 50 feet from the Eureln’ shaff on’ the Burekm fauli (No. 9y,
and plans are bemg made to recpen the. cav]d Columb:a sha.ft

The ﬂucrspar ore mined heretofore has been washed in'a log washer,
run through a jig mill, or hand picked and shipped directly to the con~
sumer from Marion, Ky., as metallurgical grade fluorspar, A considerable
qQuantity of léad Egalena) ‘and zinc {smithsgnite and-some sphalerite) ore
has been mprketed from the property, ‘Most |of this.ore wes hand sorted,
but some was§ Jigzed. Below the oxidized zdne, most of the ore is a fine-
grained mixture of fluorite, sphalerite, and galena that can be separated
only by selective flotation. A mill to hardle ore of this type has
.recently Been constructed in Mar:.on, Ky. . T e

ACMWledgments,mﬁﬁéﬁks hre dfie to DJ. A. H, Sut.ten, geolog:.s;b of
the Aluminum Ore Co.; and te-¥#{ AiiH. Reed, Sr., etnsulting mining.engi-
neer and geologist, for invaluable &ssistance. Dr, Sutton made several
short trips into the field wi%h.#he'writer( . The area:wes ratherithoroughly
discussed with Mr, Reed, who has done considerable work in the viginity
of the Columbia mine, ,
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The séd:mentary rocks exposed in the area are limestones, ‘sandstones,

T "a'ﬁzli shales of the Meramec and Chester groups of Mississippian age, These

beds are broken by a complex network of faults, which displace the sedi~
" ‘mentary formations as mich as 500-feet.. A lamprophyre dike, reportedly
striking about N, 200, M, , was penetrated by workings from the Rock. shaft,

~and a parallel dike has %een reported ‘by 1ocal miners,

TSR S G I

Sedimentary rocks

. N S . ‘ P e
Rocks of Mississippian age are at the surfacd ihthis area. With:
. the exception:of:some gilicification in the immediate'wieinity of the .
faults, these, rogkz have not been altered. The formatlons in the area
_are autlmed:*'m Bt a‘écompanylng table. =~ . ¢

A disconformity. gx_asts between the Ste, Genevieve. limestone.and, the
Renault formation.; #t the Franklin mine, half a mile south of the area,
-the Levias lmes}pnezmember (Lower Ohara llmestone member of some re- .
“ports) of the Ste. Genevieve is absent. It is possible that the rock .
mapped as $heLevims: limestone member in the.Columbia:mine:.arearis actu-
"ally the Fredonia limestone member. of the Ste. Genevieve. As the Rosi-
clare sdandstone member‘ of the Ste. Genevieve is known to be present in
‘the Columbia WiWe atea’, However; the Levias 1imestone- méhbér” appears “to

" be correctly 1dent1fled and mapped in this locallty.

ofeidg vl w0 S : Loadanyen

o~

Igneous rock:s

ies

A 1amprophyre dlke contalns the only 1gneous rock known in the area,

-The dike does not crop out; but- considerable. guantities of dike rock are

to be observed on the dump of the Rock shaft. On the 0ld Jim property,
zine ore, consisting principally of smithsonite but conta;.ning some sphal-
erite, has been mined from an open cut along this dike and a parallel in-

trusive body, which ‘has beer- z‘éported also on the Kra\mse estéte.

Most of the dikes in the dlstrlct are known to have ”been 1ntruded
prior tp the period of major faultine. The dikes in #HE Tolumbia mine
. area arg believed. 1o, be. contemporancous; with others,ip. the. district and

" “must therefore have been offset by the faults, As field data. showing

such dlsplacement could not be secured durmg the course of mapplng, the

dlke is shown as a é@nttiﬁuous ‘body #Ee Pl 2) g

; A
Laled ot RS IRES) "

S

The dike rock is a f;.ne—gra,;ned da,r,kqgray to black lamprophyre con-

taining brown to gold-colored. biot:\te in "books" as much as 1 inch long.
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Generalized section of formations in the vicinity of the Columbia mine

Thicknese

Character (feet)

Formation [EREAN

ok Pa,l,estinﬁ s&mdstone R

. . N 3 B
Pmnor s ¥
BN 124 " lv _\,. R

dstone w_;ﬁh bimdy s’nale,

e

Magsive o . s0
‘ fpartly eroded

.

Z..('_‘,:":__H ESTER .G ROUP

: Menard limestoaé

N L“"H‘

. f [N
DT L

' Waltersburg sandgt one..-

Vienna limestone

Tar Springs sand&trone

YS! ERN
L) TR,
- e

(

i Masswe sﬁndstone

ey Iark-vgray dense)

middle art.

Mesﬁene vnm'

4 15K, shale gmd dark—
gréy fi,’e«grq i6d. 1imestone, -

1.¢

zazxdetane ‘&nd’
limestone; shaly

emﬁ: W slq_ale_,

fg aven LR IE

fal‘m&e A.aﬁ@testme_f .
saxidrshalé

§ Bar O et

oS

: » 100

oo
-~

.y o
i

20

50 = 60
80. ~100

‘30%

110

ik Dlack shales 20«
,;gramedtsande&c
- Massive dstqnq.
e : H H5 . ' in mld e ,Partq i " - .
e Ea;ug‘ 'Gr,agk‘ sha],aw 1 Pare snmle contamizg thin 1:me-'j. A IR
o "’ Hiiusgf -gtone be Lo
Bethel sandstone Massive sam.dstone: dark sandy shale
»An midd}e part, 70 - 80
Renault formation Dark shale¢ containing marl and
L S  limestone beds. L 70
- ‘L . N
. Ste. Genevieve ?
wl limestone o
P quias limeatone L1ght~gray coarse-grained oolitic
o member (Lower Ohara! limestone, 25
| - limestone member of ,
e |- . some reports) 5 L e s o
&l Rosiclare sandator;e ureemsh dalcareous sand'sto‘hé‘, SRR A 20
Al member ' }vsr oadgr e Pl e
":d I&'edonia limestqne o Light—gra;} coarseggri{amed '
i member oolitic dimestone,. . ., ,:m.: .‘},3;.;-, 200
; SRR tad
@ St *Lcmis Iiﬁxestt;n.e o Mediuma-gr y: - £inen to’ wmedibi~ <7 - -
=" . grained limestone containing
abundant blue-gray chert nodules.: 350

- 6
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On weathered surfaces the rock is greenish brmf: in color and appears to
- be stained with iron. A similar igneous rog -vag-notedralongithe "Dike"
_.fault (net ito be-Tonfised: wigh- ‘tHe"dike, in the folumbia mind-ared) £ miles
_ gouth ofythi-Columbid fmike, "k écimen of this rogk was examinédé?ro—
gmhicaliy oy 3.3, G—I@sg. o submitted the »fp]gl,:qmng statement
i "P{‘-l .
,,...-,)?,, - ‘l‘he dark Vei'-n-'!‘oq:lé 113 a greatly al,t.gredmla.nprophyre dilna e
et »xogk An: shich th¥ only remaining original mineral is pale reddibh-
brown biotite., The replacement minerals now present are largely
¢alcite where czystals of olivine and.pynoxeae once were; fringes

(e OF serpénting land éﬁlﬂrigte afe ¢ommon; grang of: blask opaque -
peterial, dnce- hggﬁébi%e now'arg &, blaqk, S tigin that weacts for
: - Ee{h ’ Aﬂ‘ ~'.”““1"“"-' oty ' fed g landif Yon .
v | - | DI o . PR "l (’DJ .Q. o '.'.:_' B
fi darr niessas gind i “5’~-~ L Structure -";.:s ab  LHiuet 2aiv )
- “"~'.“, v"lﬁi_,"Y T .; "'0 V 1(" LR B e taman ] . 4.;‘ ontii L( w2 )....w 4." .

41 Théxerea’ st‘ﬂdié&«lies ‘ba‘tween two fault& mgppedfby Wallwlf--fault
No. :3%-{theold ftsanddy 85Fing fault) on the..eash.and:fault Noiisy fedm:
3 gasu&"'of stiig bW fédrﬁé, tesignated Nog, 6 andiYl-imrithis. Mpéﬁ?}‘%n ﬁ‘ﬁb
T westE “The sred Ydldonpienly faultad. . Twelve,faubtisiibavne b6an ) 1531
fw;m infipraa t4 it ‘Bvai 1EY) "Bt the sucface andp Morkings ln ;
.. The..twoin Jor -Fefulte “in ‘the’ area. (faults Nos.:1 A ). mm%x&'ﬁmr
" fracturesusivike & @ b‘& B whqreas the. dike and fatits> Nosyl 9i° 5 EHE
. probabliy 7.4nd8 strike arbgut N, 20%.%W, Fault Noir PlagtedlosoN,> 3,0“’“!:,
Fault.No, 6 strikes N, %0O &, ; 'but its trend changes to ?
N, 200 E, north of the Colum’nia shafb, me courges;of i the uxissér% -shown
en pléi%e 3““'"-‘ & . st il '.;fr:::"

r‘ﬁ .'. b f 1
r T
Ly e ﬂ " .L R

.. The must ﬁwém’ it P8 ¢ i me ,ezgea s ithe mm&mw Spring fault
(Mo, 1).-- Ttk Feult was" péd‘ -;pmll,y ag the Ievigsanm: Ch-ittenden
Spring. fault's._/ Yitidee’ corribirre lengths are about 8 mileswocIn. the area -
studied the faudt Et:ikes. about N, 300 E.;. Thé attitude :of: the fault plarne,
where known, rahges FThoh the vért cal to a westward fipi of 750, Dowhthrow

,(alpng this et et fautt {8 to* he. west. The. Ste, Genewieve limestone férms
the.footwalli Strutigrép hi c; a: splacement. along this fault in the area-
.-apped is-abott 150 fedt-in thE Locality south .of feult iNesw5; 100 feet’ An

;.the block hetween“i’au}.tsv'ﬂés‘ §*acn ‘9, but s not lmown dmothe ‘area nortH
of fault Noo:Ra rBtlesdiid protsbTe, howevar,. gtha».t; 2t least mfraoture e
extends; x;ouzt:f&rar@: from: ﬁhie pd‘l‘nt , R

Coad Papcknt - v )
5/ Berdinyt Grueuiirdge ?renm;nazy repqri: ,gmz,'thgngebﬂ.‘ogy of the mm
;ault systen, Crivtenlen’ Uoun,y, Kéntuc;q. Uy Sy 760l Survey Fluo;'spai* s
IDV» Confidént‘i&lx Répba """ ? y 19:1’31 ’.';':’ 0 SRISEAY! “" e

6/ Glass, J. J., personal comnumcatiorl to R. W. Lemks, Mey 3, 19&3.

7/ Weller Stuart, op. cit., pp. 104, 108-109 a.nd 114-115.
8/ Weller, Stuart, op, cit., p. 104, 108-109,

b- 7
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. 'the Bethel ‘sands}imé and"ths Renault forn
‘N, 20° B, This fau];ft .is ‘ellt ‘off o the noy
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Along “Fantt Wo;’ 2 t¥é ‘displacement 14 small, - The fault 1ids between
ngtion at *the north end an& &p—
‘parently ‘diey” ou’q i the Bchel .at the so ith end. The strike-is sbout
th by fault ¥o, 5. Sheared
‘reefs," with promment ‘slicken-

silicified sandston €'tédgds, or "quartzite
],le road on _theg nose of the’

s1%§s are exnosed gust sout;h of the Ma;ry .
hl L4 \ Fi f.,,.:. .. - )

g wsd el

o ‘- the-Mary ’Be’lle No 1 shaft,
&*vein containing 2 ].’-i‘ogj; thmknesis of flhorgper was foind,” This vein
may be éither in fahl‘b, 5 2767 in'a fadlt) lymg be‘bween faults Nos.
and 2 that'is ot d¥ébeérnible oh the’ surfape,” - :

Fanlt No, 3, the Mary Belle fault, is| unique in this area in that it
is a thrust fault. As shown by a of the underground workipgs, the
fault dips 75° NW, At the sutface hhe southeast side or footwall is
Bethel ;sandstone with some limestone of the Renault formation toward the
north. ‘end¥ 'thip northwest side or ing wall’ ‘Coneists of Nifegtones of the
‘Stey’ GéneVieve an& Réhaiilt' formations, This Fablt’strikes N. 20% E.4-and
1Y h&s 33 'étra’cigi‘aphic -dlsplacement' of 70 fest and'‘a’ strike: length of-about
2,000-Feeti®" T¥ 1 BhE joff 't the north by fault o 5 ahd et the south by
Wel?’.er‘s fauly Nﬁ 6@/ “vhich 'is not showh oh-plate’ 2. Minmg has been

AT

* carried ofi td @’ depth, of 350° febt ohboth' fanlts Nos. 3 and 5 The work-

L1t of f by the- Siloam fault’ of WeIlé

J,ngs -ptrex now }r‘laccesfmb]:e‘ though mine maps exist. e
o )wa;ﬂt%«. WL tEREs Y 200 E “ana hae: a strike 1eng1;h of 1 800' feet
‘47 the ared Happed | It711&¢ between the'Tar SpFings’dandspore-en the-
northwest and limestones of the Renanlt and Steé. Genevieve fermations on
. the southeast. Downthrow ig to the northwest, and the stratigraphic dis~
placement ig' abotit 500° feet, -“Me Fault plane’ dipa B1ishtly westward where
it has been; b’bservged: e’ ffauit -1g;cut off on the nbth by fault No. 8 )
bt - coritinges sotthivaid for'a distaho; 3 miles %o ‘& point where it is
r% ?(s uth of’ the area shown on pl, 2),

“The” silicifted” sandstons Tedges or quartzite reefs; forming: the northwest

— wail of the fé.ult as. weli as Qutcro 8 of the llmestone 'in-the ‘footwall, are

expcsed ‘at sevéral places along the‘hlllsle south of fault No. - 5. Several

small shafts. ohe’ qf‘ which is now’ bémg v} ked ‘have been ‘sunk ‘on or near
“fault No, U north’ of” the point where it Jjoins fanlt No." 5. Eault Fo. 4 is

- he Targs NulibEr-of"ghdflow pits rom whic

well Exposell 1f’a’caved area néar the Rock shafty, =~ .- - .

' Fault No. 5 was mined to a depth of : ‘i feet through the Mary Belle
.shaft; Thig fanlt be actuall ﬁ serieg of closely spaced small faults.
\ { "gravel spar' has been mined
an; The fault strikes about

*Ta L e n

“§Yéng this-faul t- siport thls mte x‘etati

=N

SEEIC9f T Veller, ‘Stuart) o) cx’c., p. 10”

Cfa Ny .. B . e [ N
Pel P .o : . . #

lU/ Idem Tyl T \
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N. 25° " Tts strike 1ength 1s'750 feet and stratlgraphm displacement
along the fault is- aBout 50 feet the sou’thwest bemg the downthrown side.

‘South ¢f its’ .)tmc ure with fa,ulﬁ ¥o. 9 the strike of ‘the Columbia
fau.lt (No,.6) is N. 40% E. but it swings around to'N, 20° E, north of this
;uncture., This changé’ in strike was suspected from surface evidence and
_was cqn,fj.rmed by Fohs! desc:riptwn__/ of the workings in this part of the
" Colimbia mire (now inax;cesmble even id workings from the Davidson shaft).
Elghty feet, Horthwest from the Columbia shaft the fault, according to Fohs,
curves ‘northward; and afp the point where it ’cui‘ns, a cross fracture ig -~
present in the shale formi¥g the west wall, I thi's fracture a 3-infh
seam, of galena and sphaleute was deposited. The opposite wall at this
1oc311t$r also “shows’ some ci*oss fracturing, Th:s fault iy exposed in the
roped 550 feet S., 7350 B, From the Davidson shafy,’ It 1S been pined from
the Davidson and Gdlum‘biaf shafts’ for a distance of 975 feet alorig the
" §trike.” Pity and’ caved dreas north of ‘the Columbie' sHaf't expose thg‘* ic
sandstone hanging wall® and' indicate that “the Fanlt’ Wil ngs horthivard,’

ik the ﬁg%dsbn i Polunbis ‘shafts the northivest wall' of Fault No. 6
;) Hardin bire sandstone’at the strface, bt the Walterdbuf saﬁdstbne is
""'%Néll‘ expose& & ravmé 350 feet N. U5OW, ‘frot the Davidson- daft.” ' These
strat‘.(%ré hic relations’indicate -the existence 9f “fault ¥o.712; “The foot-
“wall of *fauilt No."6 is Tar Springs:sandstbne ‘in-the’ ares north of fault:
No. 7, limestone and shale of the Golconda formation in the block betweén
faults Nos, 7 and 8, and Ste, Genevieve limestene north of fault ¥o. 8.
Down thrdw - .,Blong” fault No."6 is to the northwest: throngimut its length,
the' amount stra‘clgra {c‘ displacement north of its juncture: wlth fault
No. 8 bei,ngnabmit 75 fedt;' and south of this paint a,bout 1!06 feet Near
‘the Dav1d shaf t the fault dlps slightly eastward , .

S PadIE NoL 7 has “brought’ the: Tar Sprmgs sandstone on the south
agalnst shale and limestone of the Golconda formation on the north. The
Tar' Sprlngs sandstoné is expOseéd in a small pit beside the road near the
Dawdscm shaft, -  Just horth of ‘this exposure, shale and limestone of the
Golc.onda fox:ma ion have ’been thrown out of a rathér shallow pite The”
‘exact. strikeé o fau:gt Nq, 7ig not known but is assumed to be about parel-
el to. fauLt No., 9—«-—N 25 W. Stramgregphic displacement on fault No. 7
;Ls abou.t lTé»feet . ', ‘ S : ' ’

Iauffﬁ N‘q. 8 bﬁ:, g8 shale and {limestone of the Gd'lé"qnda “foﬁmation
agamst “the ‘Ste.” Genevleve l:.mes’cone, which is’ erOse;i at the surface of
the Davidson shaft, The fault cuts off fault No! 4/ ihmeg’ éxpct strike is
not known, but fault No. & is assumed to be parallel to faults.Nos, 9 and
7. The stratigraphlc displacement along the part of the fault northwest
of fault No, 4 is ebout 300 feet. Fanlt No. 8 dies out southeastward in
the Ste. Genevieve limestone.

ol

11/ Ulrich, B. O., and Smith, W. S. T., op. cit., p. 171.
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Fault No, 9 (the Bureka fault} strilseel. 30° W. 4s Ste. Genevieve
’I“lmestone s at the m{ap,e, on -both .eides} the stratigraphic displacement
#5310t definitely known. Several ghafts and pits, including the Bureka

~ No. 1 (the only shaft now,being worked)- were eunk along. this fault, and a
"arift was driven alohg the fault .o the. 8,.’fo'ot<lev71 from. the Columbia
shai"t for a distance of 123. faet. . Fohs and- Smithl2/ believed that the
i!&nv?lm shaft was on & fahlt parsllel with|the Pureka fault and not in the

same’ fragture followed the drift from the -Golumbia shaft. This inter-

" ‘pretation may be GOTrgChy but, :as, the werkings from the Bureka sheft lie
. -almost in line wﬁ.ﬁh qworkings from the.. Gomnbia, shaft, ‘the writer be-
“lieves that, ‘both dlrii’tp» are on. the 'same @bt i Y- ot s

. ] -»».*-.- n.'f ve_[r“': S
, Faui% NOT. Pl 3.1& within thg eneviene: lmestone bnd has been
mappeit $6Te1y fmm; i;heJ syidence of ere& . the.&bmdant ‘gravel’ fluorepar”
founé it e pverburden, . Itis.proteble thatiditboFault toally consiste
§‘éﬁes of Blosely. spaced. fissures, . This imterpretation is«%z_tppbrted
by ‘.fagt tha g:ravalwsggr has- bém -mined frohla widdnstripy o

foa o0 Y
 Movement, along fault M. 1k ought: the Memard:1 ineatoné oﬁ the west
again*st‘iﬁh th;siburg: gandstone and Vientis Mméstons of ‘the edst, “The
fﬁulﬁ ég Wé’li a small. shaft. on k¥e morth side 6f-th& road ‘gbout
5 feet west. o he p;aintr where fault.No.;6:dg exposed in the'rosst, ' This
faﬁl‘t 1¥; pro‘uably ciat: off by fault No.: ip ‘46 small Qstream va:lletf ‘gouth

e ;‘?&d& cel ,idgﬂ-«, o . ,.,n L N

‘\:ens ‘épecgia.tiag acconpanierd the: f ulting m most of 'chis aréa,
and 111 sémg places the. ~ore.is a. 1imb$tone reacid cemented with ore ‘min-
erals. O the .80-foat ;level of the.Columbja mine south of the Davidson
-ghaft, a é~foot width of limestone breccia|cemented with fluorite is min-
able. In surface outcrops and in chved areas where sendstone adjacent to
the fqults is exposed, the rock has% been mych sheared and brecciated._

(‘ 3]

" The hanging walls, and in. some| places the footwalls, of the fanlts
bear indications of considerable drag, Drag and’ gouge are more strongly
developed where faulting has broughh: sandstone or-shale against limestone
than whdre two 1imestone formations have been faulted against each other.
Between the 80- A35-Foot’ levels! in the|Columbia mine, the northwest
‘wall is ‘shale and the footwall is limestone. The shale beds stand almost
vertically, and there is considerabdle in the fault. Drag is very
appargaﬁ An }hﬂ £oatwall of the Columbia fault wherd:itiis exposed in the
_road sz:r f Jfhe Columbis miney . Ba,m trag:and: breceiation are pro-
nounce i:n m changing mllf of faul,t; e ol

----- MR

"3

p110
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Slickensides along fault No, 4 are almost vertical, but in fault

" No. ‘la the striae are inélined -about*30° from ‘the ‘vertipal thereby indi-

cating that the movement had a horizontal ‘component: As few fault sur—
faces could be- observed either- underground ‘or in-outcrops, ‘the inclina-
tion of slickensides” ordinarlly coyld not ‘be measureds In such a complex—
ly faulted area, howdveér; movement along many of the faults probably had

- a horizontal component, - L S .

]

Scme post-mineral movement took place, as the brecca.ated ore in the
Columbia and Mary Belle mlnes 1nd1cates. e

OR& DEPOSITS

Considerable fluorspar along with some zine and lead oreé has ‘been
produced ‘from the ‘mines in this aresi " The bre’ contains: ee’veral minerals

 but -corsists prmcxpa}:ly sof-fluerite; Sphalerlte, ang: galena:“m a‘calcite
- ‘andlifies tone gangied  Ceiflercisl utilization of ’tdis “compien ére; which

PYCERT I RN

e

nr
PR

is usually fme-«-gralned, has been greatly hampered by Iack -0f ‘Selective
'flotatlon mllllng equmment 1n the ;hstrlct. N —

P ..,,‘-,.:‘ el
Core

Mmera:l:gg
The depos:.ts contem relatlvely few mlnerals;

Fluomte.ufhe most aburidant ‘minéral ik fluorite¢ It ig: fdund in

‘many colors—-prmclpally white'to brcwn, purple, ‘or yellow~—and o “cer—
“vtain color seems t0 be restricted- to any ‘ome faulty  Puiplé fludrite ap-
pears to have been the latest variety deposited; it often coats fluorite
of another color. 4

Sl v v : . . ._j ..
“re C.

" 'Small’cubic crystals of purple ahd “&f . clear fluorlte a:re ‘catmon” in

3vugs in thé vein material and the’ COuntry TOCK: Crystals of galena ds

¥ mich’ as” “1'inch on a side} together with very: small crystals of sphalerite,
"-"-‘—are agsociated with ‘the fluorlte in-some wigsh " In- these crystal aggre—
-gates; the sulfides’ appear to have been deposxted 1ater than the fluorlte.

Clear to yellow fluorlte and calc:Lte have cemented limestone breccia
in several places, and in the Columbia mine thig variety of fluorite forms
a network ‘o veinlets in'a clayey gouge.’ The calcite and limestone: in

these breccxas ha#e been rep}:aced to some extent by fluorlte.

PR In the zmc—-free "coon-ntall" ore mined from shallow depths near the

southeast -end-of- the Tureka fault, bands of relatively pure purple and
cléar fluorite alternate with fine-grained bands of impure fluorite con-
taining silica and calcium carbonate. Bands of -fluorite also alternate
with sphalerite-rich bands in the high-zinc "coon-tail! ore that is now
belng mlned from a depth of 60 feet along. the Eure}m fault through the

D"ll



~The. "gravel-spar®. in thé overburden ¢

- ‘xrery cgllular fldorite.in:lumps.less:than:

~zthé<rémoval, of :calcite. and limestone:frag
ba mth the%gravel-spar®, -byd:may be s tainsdrwith:- pmmorpmte.

. mg»

a‘, E t(

oS T
mine area is sphalerite (zinc sulfide).  and

~tainidg the outline of leachedsout.particl
s 5of dhis:type.” Galena remains: practically:
is usually altered to sm:.thsomte.

Jerite,~The second:most abundanty

mineral predominates.
color. It is commonly well developied near
veins, Sphalerite also filld emalll fract

or is disseminated through and replaces th
is the predominant dre- miReryl: agsbciated:

:-bandg in the Ycoon~tagim ere” are h:Eh in-g
- found in- small vemlets m ar diss i‘nf&"ted
oi‘ fluorite. L

.”L‘he sphalerlte usually ':us veryf flne &
erite, generally distorted tetraheﬁns. a

The sphalerite is 1

iy
i

material and in the country rock. Most of
of 50 feet has been altered to.smithsonite

Galena.-—~Considerable: galens (lead st
indeed, the Columbia mine was first opened
reported 40 ®dntain’ silver..__f
C‘olumbianmne and fmm "th mrek:a wem ané.

P T PR AN

- -
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sually: consistsof iron-stained,
«inches:in:diameter. .Vugs.re-

g offer abundsnt evidence of

ent ¢ from: the: fluorspar in ore

Ltered:where-it.1s assoclated

Sphe.lerite

JEnoas o

ore: mineral th:the Columbia
ia parts of the area, this
gely bright reddish brown in
the outer marginsg of fluorite
es in the limestone wall rock
wall rock. In some places it
th el tey- “The- zinc rich
bhalerd s} 4he ftferal -is also
througﬁ v@"né cemmesed ch:.ef 1y

miaed#:ussnialliéiaystawv-f:' 'sphal-
.50 occur in vugs in the vein
the sphalerite above a depth

»

Lfide ) dz présentinithe area;
in search for galena that was

Several toms ofrgalend wera! ined: from the

solﬂ, s 1pig’ Tead: aiper smelt-

Galena is segrega’ced 1n crystal aggr
It also is found intimately associated wi
::principally:of ‘ the.Zimestlfide, '~ Cleavage!
slightly curved,,  The gelsha is:reported i
c.silwer:per toni*e, Thére:may be .sbme:relat

~tent and: the  curved ‘Gleavege facésy' Some

ates as much-ag arfoot actoss.
sphalerite in ore composed

facés- ou:galéns are generally
contain from R to- 5 ounces of

;onship~between:the: silver con-

-of ‘the- gariena t‘cn %he ojudmed

o2 Lpohe (above 50 feét) ysistatned mth"pﬁ'oﬁl ‘rphite. GRRL LA G

Sl e

] ia\ sothér mngrals »-mba p:mm

Bl ! i

'.gweue
.ﬁm

gray massive cakckiew. . Barile is ¥y
scarce in.$he:velifls;ibht. dmalls

To G L L
mméral‘sls mi

ky-aliite to
ram.u_v Qﬂarﬁz 8 rather

tals about 1 millimeter long are ab undant in the Ste. Genev:teve limestone
-rigleng the: footwall:of ths viin'at the” folumbiachiviey ~A° épecimen dis-

aélxred in hydrochlo’z‘ic aeié‘. 1ef1;""a'~x resiaaa

J Ulrzch. : "“Gi',"anéLJSmi‘hh ’w 5. f
14/ Ulrich, BE. O., and Smith W. S. T.

By 12

of quartaz which constltuteé.

L+ Op. ¢it: pp;"zo,ﬁ‘lé?.'.r".‘;i

b dp.- cit. p. 18,
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Small crystals, nodules, a.nd vemlets of marcasite and pyrlt;e are scat—

tereai througlzout the ore and fractured country rock. Phe amounts of both
mz.nerals are small, but mrcaslte is the more abundant. o

-------

Masswe gray smlthsonlte (zmc carbonate) ‘and greemsh pyromorphlte
(1ead chlorophosphate) occur in the oxidized zone along most of the faults
' in -this:area, .Considerable quantities of smithsonite have beén mined and
marketed ‘Yellow-green greenockite {cadmium sulfide) was observed in close
association with sphalerite in ore.on the .dump at. the Gralghead No, 2 shaft,

The veing

The ore deposits are fissure fillings accompanied by some replaced
wall rock along the faults. Vein widths range from 6 inches to 12 feet,
Much of the fluorspar mined from this area has come from residual depos—
its concentrated in the overburden, Where no work has been done beneath
these deposn,ts. the relat:.ons of the vein and the wall rock are not known.

o Accordmg to mine maps, the Mary Belle vem (in fault No, 3) averaged
-3 to 6 feet in width. In a drift that was. drlven for a distance of 350
feet along fault No. 5 on the 350-foot level, .the vein, according to Mr. As
H, Reed, Sr., averaged about 1 foot in width and the main ore was galena.
~In the Craighead mine, the vein width in fault No. la averages sbout 33
- feet; whereas, the widths along the part of fault No. 4 that has been ex—
plored range from 6 inches to 12 feet and average 6 feet over a llnear dis~
tance of:100 feety . , :

In the workings from the Eureka shaft the vein along the Eureka fault
‘ramges from 6 inches to 3 feet in width. Replacement of the wall rock was
- greater:than usual along this. fault. however. and minable ore widths there-
wiTore range from 2 feet to 8 feet. . Ihe vein, material consists chiefly of
fluorite with some sphalerite. and calcite, but the ma’cerxal replacmg the
" limestone wall rock is principally red sphalerites -

Vein widths -in the Columbia mine range from 3.to 12 feet. Large parts

y ‘ of ‘che -vein.are: composed of .brecciated limestone cemented and partly re~

. placed by qre -minerals,. The limestone wall rock ‘has been replaced to a

- -considerable.extent by red sphalerite. In some places in the Columbia
mine, veinlets of fluorite and sphalerite ramify in a network ‘through the
clayey gouge. BSouth of the Davidson shaft, fluorspar is-the chief ore
‘mineral but.north of the.shaft and below ‘the 15Q—-foot level, sphalerlte
.-and galena. predominate. .

D - 13
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The wall rock is strongly silicified in the areas Silicification is
esp801ally common .in -the :Calumbia:mine: whete thé footwall of porous ooli-
£i¢” limestone contains as mich gs’l5 percent, of daubly- %ermlnated quartz
.. orystals about i Ilimeter ‘Tong. " Klong pther faults in: the area both
sandstones and liméstones dre higﬁly silipified near the fault, but lime-
stone oontalning quartz crystals Was not - 4bservad elseﬁhbre._,

Rt

4:an£usome fluérlﬁe'and zinc

54'ore1@s ‘reported. Lébe: assoclated with lt;: Noue:ef the! worklngs cuttlng
-+ the:dike are nowiactessibly, but dike rogk.en.the dump of-the Rdck shaft

gonpains ‘trices of  sphalerite ‘and fluorlté,

Access to underground worklngs in the area is at present too rew
stricted to reveal enough data ‘for making generallzatlons about minerali=~
zation in the v1cin1ty of f&uLt junctures. g wdEpTel DU e

O
DSEATA S

PRGOS0

The vein material'is believed to hav been dep051ted by ascending
solutions derived from a deep seated magmatic. s&urce. The‘laMprophyre
dike was intruded .prior to mineralization but dtiis possible that ‘the
same -magmatic source in a later sQage of fifferentiation fyrnished the
fluorine~rich solutions. . .’ : “ AR

YRR .l

”

The "coon-taid! fluorspar aldng the Pureka fault ‘closely resembles
the bedded deposits of the Cave In Rock district, I1l, The Kentucky ore
apparently had the same mode of origin—-that is, r¢placement of the favor-
able Ste. Genevieve limestone w:ﬂh retention of the'banding and cross-
bedding of the llmestone.éé ' y

. Abundant ‘eviderds of repiacement both of the: wall irock‘arid of the
vein calcite ig -availables” Sphaldrlte.in cqnsxderable~qnantity ocours
-as. the: result of replabemeng,,parq;oularlv i e, Coltanbid- and Fureka

n mines., -No..mi¢roseopic, %tvdiés hawe beeninade ag’ yeby: 8o’ &’ detalled de-

......

scription of this phehoniéhon*is” reserved for a later more detailed report.
e et omlbie s
. xConszderable amoﬁhts of' "graﬂel spar' hava .beenumingd from’ the over-
burden above faults Nos.fa, 2,1, 8 and. 6)y,. and , sniithedni Pe hds béen ‘mined
fmom the upper parts dP‘fauIﬁs Nqﬁ, @'and-SthVeathering’was ‘thé “dominant

proeeaa in*the éoheéntrﬁ%ibn oj these ores, Th@ pdrdus oél@t{é lim”stone

L SE

. ol : " : Ligos Ta ‘
s U15/ Currier, Iu ﬂh, Oiigih of the be dlng neplacemerit: deposits ‘of
fluorspar in the Illinois field: ZEcon. Geology, vols 32, No. 3, pp, 364~
386, 1937.

bris
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that formed .qne qr.both walls of the veins. in areas. along which "gravel
;. spar" ‘has been ‘foiind - -had comparatlvely 1little' reslstance to weatheg;ng
“and. was. decomposed tora, considerable depth. Fluorsper“is very resistant
to chemical decomposition but breaks down mechsnically into large lumps
and gravel. As a result the fluorspar becomes a residual contentrate in
. the:overburden left by, the weathering of wall rock and vein material. The
"calcite and other more readlly soluble minerals in the vein are, leached
and leave a relatively pure fluorspar concentrate. In this way, the
fluorspar content of a deposit originally extending 100 feet or more in
depth may be concentrated in.a r831dual deposit 20 or 30 feet thick.
Smlthspnlte is belleved to have been formed through the reaction be-
tween sphalerlte and,ground ‘water- oontalnlng carbon d10x1de, ‘The smith~
sonlte dep051ts are, usually c0331derably w1der than the assoclated sulflde
dep081ts. ‘

et N,
» DA

R UL N P P o
S LRI ey e

S »rﬁﬁu;luﬂ' Iocallzatlon of ore bodles "f:~§?3433

v e .

. The ore bodles 1le‘along the faults of’ the system, byt mineralization
s not unlform, and.th Idause of its localization in certain’ parts of the
faults ;s hot fully nown.‘ ‘Exploration in. the Columbla mihe area is not
*exten31ve enough to warranu any generellzatlons regardlng the structural
. control of ore depos;ts. Because the faultlng is unusually complex, fu=
; ture Qevelopment and’ testlng in. this area should yield pertinent data as
1o, whether fault aunctures were an. 1mportant controlllng factor in ore

dep051t10n. . . .

In. the. Kentucky flurospar dlstrlct, if shale forms one of the walls
of a. fault condltlons usually have been found tc be: unfavorable for the
accumulatlon of ore, howeVer, even though the. northwest wall of the Colum-
. bia. fault is composed pf shale from the 80~foot level through the 135-~foot
1evel, ore wmdths of as much as 12 feet are known.‘ Alopg this wall, a
_rather slllceous "crust" ranging from b inches to 1 foot in thickness
~holds back the more plastlc shale.‘ P0351bly the character of“the wall
_.rock has less eﬁfect ‘than’ heretofope believed. on.the 1ocallzatlon of ore.
bodlesa or else not ell the factors that may affect the character of the

adequate con51derat10n. o

Sphelerlte, whgch has replaced the llmestone wa11~roek-1n consi derw
. able quantlty may be seen in the worklngs from the Eureka shaft, Occa=
~ sional. pockets of "coon—tall“ ore, havereen found in these worklngs. A
. small deposit of Zlnc-free~"coon—tall" ore.was mlned ‘from “the Eureka vein
" south of these workings, at a depth of 30 to 40 feet, 'These deposits
closely resemble the bedding-replacement ore bodies of the Cave In Rock

district, I1l., which are generally considered to be the result of

D ~15
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~replacement of- the Ste,: anevieve;lmmestone ak..a Mfaverable- horlzon" The
presence of banded-ore in. the. Columbia mine indicabes. . that. replacement was
_an. effective prooesswln the. formaﬁion and .localization.of some.of the ore

bOd’leS. T e e roewns e [.,:, el b e . .

Vi
R A Y
‘} 3

Lw, Dep031ts of "gravel spgr“ and smithsoniﬁg-aré.ndﬁceﬁirétga in the
OXidlzed Zone. N ..‘ . 111 [ .uffl_."{'f‘\' ,‘-.,‘)p”. R '-_.‘ oo . .. .

7 O B AT R N L oeer
‘e 9_.,, : T T A F N N

““".-\ L,y
IR

N IS S S P S Sy (T D P -
J‘ 'RéBEI'VSS« T AR T s S R oL LI SR i

I .
'

M

- ~The' reserves: of mpasuynred: ope.are: negligible in. the mines- of this
group. ..The practice.has: beep: tq mine-thej-ore, as development, progressed.
. Any: -estimate of reserwesy- tharefore, . must; neeessarilyr inplude. enly: in-~
dicated and inferred ore.

aw TP TG

Columbia mine.~~The writer's examination of the Columbia mine was
not extensive enoughi¥o: warrant odmputing. reserves solely from the data
obtained in coursé of this investigation;| however, by using data taken

.. from: mine;.maps and: other.sources, including assays-of  samplesw cut by

. Fred: Meek,: 8,000 tonsi.off indicated ore: is estimated., .Of: this:§&,Q00 tons,

© . b,000: tons- is. ore. containing: 30: percent of:CaFp, 6 percent.of ginc, and

-2 -percent -of lead; the remaihing 2,000 tons.-of ore .¢ontains 5. percent of
. fluorite, 20 percent .of zine, and .6 percent. of lead. - Development of the
~depasit is not extensive enough td warrant.a really adequate reserve es~
timate, but from-the informatien dt hand,| it is believed that more than
20,000 tons of ore may be inferred, ' T

+

‘Craighead mine.~~In the Craljhead Nol. ‘1 mine, operations have been
carried on by underhand stoping, and no appreciable .amount of ore has
‘been developed ahead of. productloﬂ. Because of thls-fact and because of

'+ the very spotty nature of the ore,.reserves of any kind are dlfflcult to

,:estimate. -The. ore in fault No. 43 ranged in width from 3 to 5 feet

-.-thrdngh a distance of..1l10 feet, but the ore body pinched at each: end. No
-attempt has been made to drive, thpough these pinches.. .A pocket of ore
vhaving. e .maximum width of 12 fee# and a [length of 80 .feet has been mined
- from -fanlt Ne.- 4« This ore shoot..pinched at both ends., .By conservative
: estimatey- 1,000 tong.of indicated .ore probab}y remaln in. thls mlne,

Eureka mine.--As at the Crai head No. 1 mlne, no apprecmable reserves

“are: blocked: qut in . the Euneke ming.-i.Ore widths renge from.6 inches to 8

.- fegt; through:the 100: feet - of: . veanfthab hal been: worked.: : The .org.in the

.-flopr:-of the: drift is wider: and .more persishent.than .bhat.above.the level
~now:being.mined. . The estimated reserve ig 1,000 :tons .of. md._iqafted ore.
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' Mary Bélle property.-~The workings on ‘the pert of the Mary Belle

: “property’mapped in this area have fiot+been in operation since 1930 and
werd not accessible for study. Inasmuch as the part of the property shown
in glate 2 is generally considered to be depleted of ore, and as a mine
examination ocould not be made, no reserves are estimated. The reserves
‘on-the part.-of the property lying south of the Columbia mine area (see
~-pl. 1) are to be considered in a later report.s

' Productlon and p0551bilit1es in the arca.--Excluding the Mary Belle
property, about 35,000 tons of ore has been produced from the Columbia
° ‘mine area even though less than 15 percent of ‘the lengths of the faults on
- the property has been prospected below a depth of 50 feet and at-least
half of the fault lehgths remain untested. As-previous prospecting in
this area has been so’ frﬁitful,-exploratlon along the unprospected lengths
of faults reasonably may be expected to -reveal riew ore bodiess

Because of the geologic factors' involved,: faults Nos. 1, 4, 6, and
9 are-believed to offer the~best chanee'of yieIding'new-ore bodies.

INDIVIDUAL MINES AND. PROSPECTS :?"*{hﬂ a

.1 T vt [N Poa e

Columbia mine

The Columbia mine:hds -beén: operated at.various times from 1835 until
the presents The Columbia shaft is now caved from the surface down to
_ about 50 feet, but the mine can be worked through the Davidson shaft, which
has been sunk on the ve1n to a depth owaOO feet, At present ‘the worklngs
are flllediwlth‘watér and are 1nacceﬁs1ble..‘Thls mine was examined in Feb-
ruary l@Oﬁﬂby Mre Fi J. ‘Fohs, and the nesults of his examination were pub-
lished by We.Se Te Smlth 18/ Fny that time the entire 80-foot level .could
be examlned,.and the descrlptlon of the now inaccessible part of the 80~
foot. 1evel north of ‘the Columbla shaft is: taken from Fohs! deccrlptlon.
Tha mlne was examlnodiby T /J Meek in July 1942, six samples were cutb, and
a pr*vate report wrltten.__ The writer made a very: brief examgnatlon of
the m_ne in uhefcompany of Je Se wllllams in December 1942 just, before it
was closed. .

16/ Ulrich, E. O., and'Smith, We Se Tey, Ope Cit., pPPe 169-175.

17/ Meek, F¢ Jo Mine examination and ¢re utilization report of the
Columbia Mlnes group, Marion, Ky, (Manuscript of report orf private inves-
tigation) & ppe, 2 pls., July 5, '1942, o
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On the 80-foot level (see ple 3), tHe drift is in the fault and for
about 75 feet trends No 35° E, from the (olumbia shaft; it then swings
By énd cofitinues ‘for about 30" feet,.. At the

“point where,the fault turnsy & 6rgss- fragture. in the shale.of the west

. site wall also :shows cross fract
f';jidrift northeast from the shaft, e
- wall, ore.was noted by Fohs only n

“u”,wall contalns a-seam of sphaleriui and- g'lena 3 inches . thlck.
:

3

The OppO=
ng -atthis p01nt. Jn, the part of the
cept for ‘the sphalerite in the west
ear th shaft Where medium-grained

" “‘sphalerite with little or;no galena is d-ssemlnated in 1imestoneo'

T Ple. 3) extends for a distance of bouﬁ‘g*S et.
. this.drift except near:its mouth Where a fmai
,stphaler;te ore 2 feet wide occurred, - 0ce‘si¢nai patches of ore: are said
"; ta have been encountered while driv1ng t'; i3

... A drift southesst along the Bureks. ?‘ultu£r0m~thc BO‘fcﬁt level (see
Fohs. noted~no ore in
1 body of disseminated

d:'if{-’. TR :‘-,"‘..!' 1‘:¢ .

On the 80-foot and on the 135-foot evel, the 6ré in that part of
the vein southwest of the Davidson shaft _ontalns £from 20 percent to 70
percent of fluorite and a considerable unt of sphalerite and.galena,
but the ore north of the Davidson shaft contains very little fluorite,
The ana;_7es of samples in the acdompanyipg table are taken from Meek's
report. (See pl. 3 for location of sa les.)

Analyses ggfsamples'from Columbia mine

Length of."- Content

TS S

e Locatx@n Sample Nog|~ “Cut - | .. -CaFg Zn - Pb

| o T Ih, {percent)|(percent)- (percent)

i 80-foot level NE. | N Ko N o N 0 , .38 18,0 5.01

YR AN ERITES N (s~ S W A I b .ee | 17.97 | 8485

Liondoy T lr o3 40 10 ST 1440 | 16467 | 7ala

135-foot level Sy | " 2017 110 .0 i} 56,06 . 2,017 | 2,67

doy - - | emr 1 6| . 45476 2,31 .53

idoy - UEES| U300 |7 ‘,-w§:,t : -wz.as._'fzo.zs'“ 2.77

These analyses show that the sulfide content varies greatly through—
out the mine, but that in general the ore|contains more.fluorspar south
of the Davidson shaft than to the horthe |The ore is very siliceous par-
ticularlyrwhere it:is camposed:of. &imesto e-breccis’ cemented with ore
mlﬂerals . .

L e N _«,,1~ [ TR STLE RPN PRI TR p— .
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-, In. the southeast drift on the 135-foot level the writer observed 10
~ feet of: fluorspar ore composed of 35 feet of very high-grade yellow fluor-
ite and .65 feet of disseminated fluorite in a clay and limestone gangue.
Ihls -locality :is probably the source .of Meek's sample No. 201, The face
at, the south end of this drift is massive limestone in practically flat-

lylng beds. At the time of the writer's brief visit a.later, more ‘com-
prehensive examination was contemplated,. so this part of the mine was not
examined in detail. The closing of the mine unfortunately prevented fur-
ther observation. It is believed, however, that fault No, 8 probably
joins the Columbia fault (No, 6) riésr this point. The complex fracturing
and possible offset.of fault No. 6 resul ting from such a juncture may
be a cause that contributed to the miners "losing. the vein. " A chip
sample cut by O. W,.Greenman, Corod metallurgist, from the:southeast wall
where a small jack stall was shot into the wal) {see pl. 3), analyzed
45.76 percent of Caf, and 2.31 percent of Zn, When the mine is reopened
a more detailed examlnetlen is planned. N, .

The 170-foot level was not accessible to Meek but was seen by the :
writer, The vein is. about 5% feet wide, and-the ore-consists primarily.
of sphalerite in a calcite gangue. This ore is estimated.to contain about

20 percent of &n.
T

The Mary Belle No, 1 and No. 2 shafts are located on' the Ma.ry Belle
property but mining on:the Columbia property was carried on through both
shafts, These shafts were closed in 1930, but mine meps show the .extent
of the workings. A riore conprehensJ.Ve dlscussmn of this mine is reserved
for a later ‘report which will cover the Mary Belle and other prcpertles
lying southward along the. Grlttend.en Spr:,ng fault system.

e e o

Mar,y‘ Belle mine -

The Mary Belle vein (fault No. 3) was mined to a depth of 350 feet
from -the-Mary -Belle No; 'l-shaft, - ‘Ehe ore consisted chiefly of- *fluorspar
with some sphalerlte and galena and ranged from 6 inches to 8 feet in
width, . .The. ore.in-the'northern-part-of the workings: contained:fiore sul-
fides: than that in the sou:thern. part; A drift was driven northwest along
fault.No. .5. for}a distapce-of -about 300-feet - but- probably-never- reached -
fanlt:No. Y4, -According to:Mr. A, H. Reed, Sr., as far as this fault was
explored it contained a}:)out 1 foot of hlgh-qgrade lead ore associated WJ.th
calcite. About’ 40,000 to 50,000 tons of ore was mined fromthis.shaft,
aboyt: 40 percent of yhich: came from, the Columbia property;” A’crosscuf -
driven east on the 300-foot level from .the Mary Belle shaft -cut a:small
fluorite vein about 1 feot wide atapoint 250 feet from the shaft, . This
veig may be,in faiult No. 2 or poss:L‘plv 1s in another small fault lya,ng -
between faults Nos. l and 2. ~

e

D -19
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-of 200 faet for-adistance of 500

feet .southwest- from the- Mfary Belle No., 2 shaft, . Above the 200-foot level

Lhe

the, floor of:this’ levels
mined from: bhie fault..

ore ranged from 2-10 9 .feet im
About. 25,

’ur ¢'\'r AR

L, o
Thexcralghead~shaft*i% lSD feet deep a

.

I
i

Fdth b
@ .tons|
Na exploration -below & depth of 50 feet has been
carrled ont, oﬁ-the fault Nn. l on*thb Columbla property.

rF ;¥v f A Craighebd.mlne ER

b plnehed to' a few inches in
is estimated to have been’

E IR

CULUEA

[

o v REEAN

e

P}
.

4

nd was sunk in fault No. 4a.

Crosmnuﬁs,on £hé 90~ &nd 120:f0%t - 1avels haVe been driven west to fault

Nowv 4§~ and both faults are beihg‘mined fram

done by underhand stoping.. : PEad

- A e

?

Jumps of galena.

[ '

The ore in fault Nos 4a ranges Trom -3
sists chiefly of fluorite andxcalc1te with
The ore- mined From fault”
pocket-having a maximum w1dth of 12 feet b

i porthward ‘and southward.

the south end of the drift on the 120-foot
a fissure containing about 3 .feet of sphale

the shafts The mining is
bo°5 feet~in 'width and con-
some sphalerite and occgsional
0, 4 was in?a’ “large pod-shaped

t 1t narrows-and plnches both
L R :‘l; a1

N S

A short extension called the "zine" drift was driven southwest from

level in fault No, 4a to mine
rite-rich ore, This drift was

abandoned because of the hlgh 21nc content _ ;

PR

The accompanying table presenté analys
Greenman,metallurglst for the Corod Mineral

-

.ot £
RSy

s of sadp;gs-%aken by 0o W
5 Corpbration,’ oh OctOBEr 15,

19§3. “The 1ocat10ns of the’ samples ?re 1ndlcatgd cﬂ;glqp?éi.t” G
* Analyses of samples from Craighsad S
SN S A@ v T o v el e
" T , Constituents ) Aii
Sample: and locabiom, - i o ety
e e [ e [y
A-Composite grab samplo-fromz . | Pa7 . .3;5£; p m'=43.61..flbgs9

muck piles at north. and-eeuth 3}
-ends of driftintfaplt-4v v’

B=Chip sample fyom-east-wall. cf V'f 7. :

550,

I Fule

fault 4 south of sﬁaft aneit
120-foot level - fooed O chiaodeld iy Ingl
C-Chip sample frqm-west el of +] afe] 2308

fault 4a 120~foot level south
of shaft

S
| .(.}. P +L5

D-G

rab sample from muck pile at
face of zine drift

TR

4458

No work is being done at the Craighéad No-

D -

20 -

e
i

R shaft at present,

i
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‘Bureke mine T .

The Bureka shaft was sunk in the Fureka fault (No. 9) to a depth of
50 feet, and drlfts were dr1Ven northwestward and south,eastward

The ore cons1sts of fluorspar w1th some sphalerlte and galena in, a
vein ranging from 6 inches to 4 feet in width along with a zone of lime-
stone -wall rock replaced by sphalerite on each gide of the narrow vein,
Ore widths range from 6 inches to § feet. In the northwest. level, the
fluorite-bearing vein' is about U feet wide but it-pinches to 6. 1nches at
a point 40 feet- from the ‘shaft; however, thé ore in the floor of this .
.'level is\wider than that mined.

Qecasional pockets of "coon—tall" ore have been f ound in the Etmeka

.’worklngs. IFA7 BELEELEE I e et
. Lo LR "':z' L +f- ‘ -
7 £ S S VS

SUK:GEISTIONS FOR FUI‘URE EXPLORMIOI\T

o  With the eexeep;tiq ‘of the mitne workings afd & iarge 'puber of Tel-
*:atively shallow shafts. sunk in search of” "gravei ‘spart’;thé faults :in-
‘the ‘mapped,area kave not..been prospected, Faiilt N6, U has rot’ ‘been, :

tested south of the Ree.d shafﬁ and several other fanlts are relatlvely

cuntested, - A e N .

Diamond drilline is belisved to be"the' ch“eape'st and quickest,.waxv of

+exploring the-faults of. this area.  Faults Nos. 1, 4, 6, and 9 appear to

of fer the best. poss1b1],1t ies for 1oca't1ng ore, The f ollowlngv ‘general sug-

:gestions arg based: on veo,loglcal conchtlons that appear ta be favorable

for exploration.

g --Fault No,.l,~-Fault No, 1 has brouyght the Renault formatlon against
-the Ste Genev:Leve llmestone s uth of fault Ne, §'and.lies-within the

“: Ste. Genevieye. north of fault 0. 5. The Fravklin; Ada- Florénce, and

Keystone mines, which, are.gouth of .thg ‘area mapped, are.on this fault
and so far apbroxmaﬁely 200,000 tons of orée have-been -shipped from them.
On:the Columbia property, the fault has not been tested below a depth of

v, 50 feet, bwt & r th,,e; large amou.nt of "gravel® spar" -hels, been: mined above

+thig depthy.. Jt msdggested that the fault be' testéd.at’depths, of 150
and 300 feet south‘g,ﬁ Tault.'9, the  intervals between holes:being about
150 feet About 3,000 feét of drilling would bé required, for this work

If fault No. 1 ig’ fou.nd to persist. beyond fault Yo, 2, 1,500 feet of
drilling could be used to test the fault at & depth: of 150 feet y.and 3,000
feet could be used to test it at a depth of 300 feet.

Fault No. 2.--The movement along fault No. 2 was not great, and the

fault apparently dies out southward. Drilling on this fault is not recom-
mended on the Columbia property. h

b- 2
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Fault No. 3.—Fault No. 3 has been mihed to a depth of 350 feet. The
ore pmched a that level, :No: drll,ling is recommended on this fault at

. "~ L . . X

Fault No. 3 —--Along fault No. ha the: Ea::*.Springs'séndswné'on the west
lies opposite -1imestone of the Renault fornation on the east. The strati-

 graphic displacément is about 500-feet, . About: 5,000 tons-of ore has been
--.mined over a strike length.of 200 feet naa.mthe'.eraigheéd- shaft, and. some
.:Mgravel spar" has been removed north.of this shaft, :About 2;000 feet of

~drilling would be needed to testthis fault-atia:depth of 150! feet if the

to ‘test .the fault. at a: depth of :300 f:m.w:':

tO 250 feet

- .about 200 feet in lengthy -Ahigherrdansle holé from: 'c’he same place would
.';.-s."test the faults ‘at R75 and- 325 feet ‘respec ;:ve’Lf. i Ernt ,

2% holes:were spaced at:intervals of 150-to. 200 feet{ 7 An: additaonal 3, 500

feet would be needed %o test the fault: at a>depth of 300 feet. me
Foult No. 5.—-A drift on the 350-foot level driven aibng fanlt No. 5

w4 from-the Mary Belle Shaft:showed about 1. fpot ofslsad ore,::Fluorspar con-

taining zinc and lead has been minéd from ghafts less than 75" feet déep.
Testing the fault at a depth of 150! feet might prove profitable. About
800 feet of drllllng would be requitred.. .
Fault No. 6, ~—The Columb:a fauut has een mmed to a depth of 150
feet, and the Davidson:shaft: is:now 200 fégtcdsepl: ~About ‘10 000 tons of
high-zmc fluorspar: ore -with some.lead has hmm"prtmcitzxc:ec.’tB from the’ Célumbia
mine, Shallow shafts:horth of:the Columbiashaft-have:yislded excellent

lead and zinc (largely smithsonite) ore with someé fluorspary.- About: 600

feet of drilling would be needed to test the fault length north of:the
shaft at a depth of 150 feet, and about 1,200 feet more would be needed

a'“'

South. of. the Davidson. shaft' e Faudbi dbht fhues £or: some. distemce,

. ‘but this southward extensionshas not Been tésted,” About 2,500 féet :of

drilling could be used to test thistpart of the fault at. depths 6f350
P l} e &‘ ,'.. .- '.‘l -:”" ': A..J: 5‘"’”

Faults Nos‘ ’7 and 8 -—Jaults 7x and:-8: .d theflamprdphyre dike’“éould

be tested at depths. of . 100 ‘and 140 ‘feet ré péctively by orié drill -hole

Ladnnd crasd - SRR IR AN

Fault:No. 9., ~sibaat ¥;500- ‘totie. of: ove |heve. Beed Hiried frofethis -

..\‘fault but minerabization mfa ot -Bedn' testedsbelow 80 feet, ~ About I,000
feet of. Ari¥ling could:be nused to test the [fault at & depth of 125 feet
. and about:: 2,000 ifeet: to tdat at-a clepth of [R50 feeti ‘v ..

Faults Nos. 10,+Ll and 12.+-No d.rllluig is’ recommended on 't}hese

: x-"faults ‘at the present tnme. o Sonrml

.
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